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Background 

Them Is a need to obtain, by passive means, X, Y, Z co-ordinate information 
enable Surveyors and Engineers to •visualise* and plot Topographic" 
lures, contours, cross-sections and heights. 
licationB would include but not be restricted to:- 



Map making 
Obstacle dimensioning 
Construction 
Mining and Quarrying 

The Apparatus 

The equipment comprises:- 

1 . A laser range finder for passive distance measurements to target 
objects including earth, vegetation, wood, rock and metals. 

2. A motorised 'pan and tilt" yoke complete with angle measuring 
encoders to detect the direction and elevation of the targets. 

3. A digital video camera with zoom capabilities to Visualise" the 
target area and to provide scan and pointing angle control. 

4. An electronic means of remotely end robotically controlling the 
apparatus either by direct cabling or telemetry. 

5. An elevating mast to raise the apparatus to a height sufficient to 
• give a commanding view of the target area. 

6. A Windows based software suite w*iich enabler.- 

i) Remote control of the apparatus by cable or telemetry 

ii) Combination of digital video and meesured data to be 
viewed, calculations to be made and the data recorded. 



Sg ngal Arra nqemefft of Apparatus 








IF 







controller PC 
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Statement nf jTivBTltiOTl 

According to the present invention there is provided a survey apparatus 
comprising a range finder, a camera and an image processor capable of 
processing image and range and optionally angle signals in real time to 
construct a 3-dimensional image from said signals which can be displaye^n 
real time. 

the camera is preferably a video camera, and more preferably a digital^^^ 
video camera. The range finder is preferably a laser range finder. 

The apparatus can optionally calculate distance to specified points and 
incorporate such distance measurements into the 3 -dimensional image. 

The apparatus preferably has motorised controllers for pan and tilt of the 
range finder and/ or camera. 

The image is preferably digitised. 

The apparatus is preferably remotely coutrbllable. It can also incorporate 
means to enable the calculation of distance to particular image points , and 
can record all such information for later viewing and/or analysis* 

The apparatus optionally incorporates Global Positioning System (GPS) 
and/or a gyroscope to provide positional information and/or tilt angles. 
These can be digitised to provide data to the image processors 

The apparatus can optionally be mounted on an elevating platform, 
telescopic elevating tube, telescopic arm, robatic am or the like. This 
provides the apparatus with a larger viewing area. 

The elevating platform or the like is typically capable of 360* rotation. 
This provides a complete viewing range. 

The apparatus allows data gathering from within a vehicle to construct a 
digital terrain model of the terrain surrounding the vehicle. 
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The operator views the target area via the<»mputer screen. By pointing and 
clicking using a pointing device the apparatus pane, fills end ranges to the 
indicated selected target position. 

R mediately the range, bearing and vertical engle is returned to the computer 
|ere ft is displayed in e convenient overtey position on the video display, 
te operator can also select an area of interest to be sun/eyed by tracing a 
rectangle or polygon on the computer video screen using a mouse. 
The selected area can than be automatically 'in-filletf with continuous 
measurements at a given horizontal end vertical increments with no further 
operator intervention. 

A visual display of the data collected b presented to the operator at the 
computer by plotting the graphical points over the video image. 

Iconised function buttons are also overtayed on the video image allowing 
access to further software functions. These include but are not limited to:- 

1. Remote heighting between selected points. 

2. Distance and gradient between selected points. 

3. Cross section or profile through a series of selected points. 

4. Enclosed planimetric area calculated from a polygon drawn on 
screen. 
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M^hodoloov 

A digital camera is calibrated and colllmated to a laser distance meter. The 
laser/camera Is In turn calibrated and collimated to a pan and tilt mechanism 
which also measures the horizontal and vertical angle directions ofjhe 
apparatus 

Because the relationship between the pixels of the image and the mo\^Pnt 
of the pan and tilt mechanism Is precisely known, it is possible to use a 
computer pointing device to select the pixel position in the video frame of any 
target in view. By converting the X.Y position of the selected pixel position, a 
precise horizontal and vertical angle movement can be issued to the powered 
pan and tilt device, directing the laser to illuminate and measure to tne 
previously selected target on the video image. 

By taking a series of measurements, in this way, calculations can ba made to 
determine the height, gradient and distance between any of the selected 
positions. 

The apparatus is best deployed for maximum effect on an elevating platform 
or mounted on a telescopic elevating tube. This gives a more commanding 
view of any target area. The instrument cannot be levelled in an elevated 
position therefore the degree of "tilt* of the elevating platform/cube la 
measured electronically In 2 axes {with apparatus such as the MDL 
Trimcube). By also detecting me direction of the axes of the tilt, using a 
compass or gyroscope corrections can be made to the apparatus to 'de- 
skew r the measurements to give correct horizontal and vertical direction 
measurements. 
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^konnaissance Laser Auto-Scanning \ 
f^tem RLAS j\ \, 
P atent applied for ^lIlZl 'Z^l 

WORLD LEADERS *N LASER MEASUREMENT TECHNOLOGY 




BJDL's RAU8 provides a unique method for remote, robotic surveying using the 
latest lawr, video and surveying techniques. The system also incorporates 
real-time ground modelling and contouring. The RALS is therefore Weal for gap 
measurement and river crossing survey*. 



iThs Nf ed ftnXiimitetiQi^ 



3 



The RALS can be used for a wide variety of applications In hostile and/ or 
hazardous environments. Recent improvements made to the MDL ALS ensure 
operators can survey an area of Interest from a safe, remote environment. 
Integrated real-time ground modelling and contouring provides Instant results 
and allows for further manipulation for calculating best-fit designs, volumes, 
slope analysis, etc 
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Normally, any data collected has to be stored and then transferred to a third 
party software package for post-processing. The RALS system has the unique 
capability to by-pass this stage and thus allows the operator to create a map of 
the data, In the field, immediately. Furthej to this, the ground model is updated 
dynamically for each new point surveyed and therefore identifies any potential 
rs and areas that may require further in-fill. 



c 



_ f 0B tha ground mode! has been formed design templates can be placed over 
the gap to assess the type of equipment needed to cross the obstacle. 






The whole surveying operation can be carried out discretely and in a fraction of 
the time normally taken for such surveys. Such surveys can be carried out from 
one or more positions and the data Integrated, When completed the whole of 
the data set can be transferred to other software packages in a variety of 
formats including DXF™ 
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Additional functions have been created for direct measurement from the RALS. 
These Include flighting between 2 points, missing distance Including 
grtdfont & sect/on profiling* Results are displayed directly on the video 
screen in a separate window. 



Height Mode, 



I at A, Shoot B 
culate Height A to B = a 



A=x,y,z i 
B=x,y,z yS? 

HT(AB)»dZ ^ 






A 



2, pjffgrence in Distance and Height 

Shoot A, ShootB 
Calculate Slope A to B 
Calculate Horizontal Distance A to B 
Calculate height Difference A to B 
Calculate Gradient A to B 



A=x,y,z 
8=x,y,z 

SD(AB)»s 
HD(AB}=d 

GR(AB)=^*J^ 
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Technical Specification 



AGII3 AE 
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VIDEO VIEW 

GRAPHICS OVERLAY ON VIDEO CORRECTED FOR PROJECTED 
TANK / CAMERA- HEADING 



MANUAL FK 



AUTODIST 



AUTO HEIGHT 



AUTO SCAN 



AUTO 
CONTOUR 




RANGE 



HDG327* 
HT 




HEIGHT RELATIVE TO ORIGINAL TRACTOR POSITION 
OR ABSOLUTE HEIGHT REF TO DGPS 



♦3 
♦2 
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SCHEMATIC 
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